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Format of workshopFormat of workshop
Presentation Presentation 
A. A. ActigraphActigraph Equipment & TrackingEquipment & Tracking
B. Compliance for Wear Time B. Compliance for Wear Time 
C. C. ActigraphActigraph Data Screening & Data Screening & MeterPlusMeterPlus
D. GPS Data CollectionD. GPS Data Collection

Breakout sessions Breakout sessions 
Goals: Goals: 
1. ask more in1. ask more in--depth questionsdepth questions
2. learn from others experience & approaches 2. learn from others experience & approaches 
3. get hands3. get hands--on with the equipment, data, software, etc.on with the equipment, data, software, etc.



Learning ObjectivesLearning Objectives

A.   A.   ActigraphActigraph Equipment & TrackingEquipment & Tracking
1.    What pieces are needed to get started1.    What pieces are needed to get started
2.    How to 2.    How to intializeintialize ActigraphsActigraphs
3.    How to download data3.    How to download data
4.    Benefits of having good tracking database4.    Benefits of having good tracking database

B.   Compliance for Wear TimeB.   Compliance for Wear Time
1.   Tips for describing to participant1.   Tips for describing to participant
2.   Tips for in2.   Tips for in--person & mail delivery & retrievalperson & mail delivery & retrieval
3.   Tips to increase compliance3.   Tips to increase compliance
4.    Prompting protocols4.    Prompting protocols



Learning ObjectivesLearning Objectives

C.  C.  ActigraphActigraph Data Screening & Data Screening & MeterPlusMeterPlus
1.    Why it1.    Why it’’s important to screen datas important to screen data
2.    What 2.    What ‘‘validvalid’’ vsvs ‘‘invalidinvalid’’ data look likedata look like
3.    Features/benefits of using 3.    Features/benefits of using MeterPlusMeterPlus

D.  GPS Data CollectionD.  GPS Data Collection
1.   What pieces are needed to get started1.   What pieces are needed to get started
2.   How to initialize the DG2.   How to initialize the DG--100100
3.   How to download data3.   How to download data
4.   What descriptions & instructions are helpful 4.   What descriptions & instructions are helpful 

for teensfor teens



Quality Control & Data ManagementQuality Control & Data Management

Important to devote time & effort to quality Important to devote time & effort to quality 
control & data managementcontrol & data management
An investment to get better measurementsAn investment to get better measurements
One devoted staff person, halfOne devoted staff person, half--time jobtime job



ActigraphsActigraphs: Equipment & Tracking: Equipment & Tracking

Erin MerzErin Merz

7164 GT1M



EquipmentEquipment
ActigraphsActigraphs

Label with contact info & serial numberLabel with contact info & serial number
Label to show participants  which side goes upLabel to show participants  which side goes up
Inventory in a databaseInventory in a database
Price about $300 eachPrice about $300 each
Not waterproofNot waterproof
Data collection speed controlled by # devicesData collection speed controlled by # devices

Ongoing: 1 for every 10 participants to measure in a yearOngoing: 1 for every 10 participants to measure in a year

Belts, clipsBelts, clips
Where to purchase materialWhere to purchase material

Information in handoutInformation in handout
Different size beltsDifferent size belts
Loss rate higher for clipsLoss rate higher for clips
Worn under or over clothingWorn under or over clothing

Calibrator for older modelsCalibrator for older models



Initializing Initializing 

•• 2 week battery life so initialize when participant is ready 2 week battery life so initialize when participant is ready to wearto wear

•• Standardize start time to make processing easier Standardize start time to make processing easier –– 12am is ideal12am is ideal

ActilifeActilife softwaresoftware



Initializing Initializing 

•• Flashing light in Flashing light in ““11”” sequence is delay mode before actively collecting data. sequence is delay mode before actively collecting data. 
Once collecting data, will not flash.Once collecting data, will not flash.



DownloadingDownloading

Save data as .Save data as .datdat filefile
File naming File naming 
ErrorsErrors

http://http://www.theactigraph.comwww.theactigraph.com



MailingMailing
Online USPS (clickOnline USPS (click--nn--ship)ship)
Priority Mail  (Priority Mail  (http://http://www.usps.com/shipping/prioritymail.htmwww.usps.com/shipping/prioritymail.htm))

Tracking both ways with email confirmationTracking both ways with email confirmation
Costs: Costs: 

Postage: $4.80 each wayPostage: $4.80 each way
Padded envelope: $.70 eachPadded envelope: $.70 each
Flat Rate envelope: freeFlat Rate envelope: free
Labels: $.20Labels: $.20
Budget for increasing postage ratesBudget for increasing postage rates



TrackingTracking

Access databaseAccess database
Each wearing is a recordEach wearing is a record
Track by serial number and participantTrack by serial number and participant
QueriesQueries

Length of time outLength of time out
Problem unitsProblem units
Compliance ratesCompliance rates
Outstanding unitsOutstanding units



Access Database



Compliance for Wear TimeCompliance for Wear Time

Carrie FranklinCarrie Franklin



RatesRates

0.7%0.7%20 days20 days90%90%5 valid days, 5 valid days, 
<45 minutes of  <45 minutes of  
consecutive consecutive ““00””
counts per hourcounts per hour

SeniorsSeniors

2.4%2.4%23 days23 days76%76%5 valid days 5 valid days 
(1 weekend),(1 weekend),
<30 minutes<30 minutes

TeensTeens

1.6%1.6%21 days21 days74%74%6 valid days 6 valid days 
(1 weekend),(1 weekend),
<20 minutes<20 minutes

ChildrenChildren

20 days20 days

Return Return 
Time Time 

(median)(median)

Equipment Equipment 
Loss RateLoss Rate

ComplianceCompliance
Always ask for Always ask for 

7 days7 days

Valid Wearing Valid Wearing 
Time GuidelinesTime Guidelines

StudyStudy

2.6%2.6%88%88%5 valid days,5 valid days,
<30 minutes<30 minutes

AdultsAdults

Valid day = 10 valid hoursValid day = 10 valid hours
We always ask for 7 days. Most people wear it the suggested numWe always ask for 7 days. Most people wear it the suggested number of days, just not for enough ber of days, just not for enough 

time per daytime per day



Description for participantDescription for participant

Like pedometerLike pedometer
Runs on batteryRuns on battery
Measures movement, not what youMeasures movement, not what you’’re doing or re doing or 
where you arewhere you are
RecruiterRecruiter’’s personal experience s personal experience 
Project websiteProject website
Incentives Incentives 

$10 per measure (e.g., meter and survey = $20)$10 per measure (e.g., meter and survey = $20)



In person delivery & retrieval In person delivery & retrieval 
•Include parent & 
child 

•Show how to wear 
and talk about when 
to wear 

• Special privilege

• Valuable

• Stress how long to 
wear (see charts)

• Will ask to re-wear

• Provide envelope 
for return

• Home pick-up



Mail Delivery Mail Delivery 
& Retrieval& Retrieval

• How to wear meter

• Increase valid wearing time 
expectations (i.e., ask for 12 
hours)

• Providing an end date 
improved return time by 3 
days

•Toll-free number and email 
address



Log/JournalLog/Journal



Phone calls

Prompting Prompting 
Material ReturnMaterial Return

Emails

Mailings

• First calls: to remind 
of criteria, proper 
wearing

• Prompt calls weekly • Use in combination 
with phone calls, 
most effective with 
adults and teens

• Last resort: if phone 
calls are not successful, 
begin mailing return 
materials, reward letter



MaterialsMaterials

Stickers for young Stickers for young 
kidskids
Instruction sheets Instruction sheets 
Logs/JournalsLogs/Journals
ChartsCharts



Questions?Questions?



ActigraphActigraph Data Screening & Data Screening & 
MeterPlusMeterPlus

Kelli CainKelli Cain



Data screeningData screening

Screen data right awayScreen data right away
ReRe--wearswears
Compliance only 75% in children & teens. Would Compliance only 75% in children & teens. Would 
lose opportunity for good data in 25% without lose opportunity for good data in 25% without 
screening protocol in placescreening protocol in place

Looking for valid wear time & device Looking for valid wear time & device 
malfunctionmalfunction
Custom software (Custom software (MeterPlusMeterPlus) makes this easy) makes this easy



Examples of dataExamples of data

Wear timeWear time
Mail daysMail days
Malfunction/Invalid dataMalfunction/Invalid data



Wear time Wear time –– typical patterntypical pattern



Mail daysMail days



Malfunction Malfunction –– invalid datainvalid data
Constant, repeating, often “32767”

Constant, repeating

Counts >16,000, don’t have to 
fill the entire day.



MeterPlusMeterPlus

UserUser--friendly & flexiblefriendly & flexible
Anyone can use itAnyone can use it
Program settings appropriate for your Program settings appropriate for your 
studystudy
Will Will batchbatch--processprocess your filesyour files

MeterPlus
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Version 4.0



The birth of The birth of MeterPlusMeterPlus
Before After

Copy & paste data for each file

Visual screen for consecutive zeros Automated screen for consecutive zeros

Batch score



StepsSteps
Screen

Clean

Score

Analyze

Screen .Screen .datdat files forfiles for
enough valid wear enough valid wear 
time. time. 

Import the commaImport the comma
delimited file intodelimited file into
statistical software statistical software 
and analyze.and analyze.

Eliminate nonEliminate non--
wearing time by wearing time by 
creating .creating .mpdmpd files files 
from .from .datdat files.files. Score .Score .mpdmpd files tofiles to

create a commacreate a comma--
delimited  file containingdelimited  file containing
activity intensity, bouts,activity intensity, bouts,
energy expenditure &energy expenditure &
timetime--filtered activity filtered activity 
variables. Can be done variables. Can be done 
in a batch. in a batch. 



Settings for screeningSettings for screening



Screening filesScreening files

Detailed ViewList View



Red flagsRed flags

Step count Step count 
mode enabledmode enabled

MalfunctionMalfunction

Battery separation problemBattery separation problem ––
repeat datarepeat data



Settings for cleaning dataSettings for cleaning data



Saving wear time to .Saving wear time to .mpdmpd filefile



CutCut--pointspoints

Create Groups

Add/Edit Cut-points



FilenameFilename



BoutsBouts



Energy expenditureEnergy expenditure



Time filtersTime filters



ScoringScoring
Age & weight

Batch score

Sample age file



OutputOutput

•.mtf = time filter variables in 
comma-delimited file

•.sco = activity, bouts & kcals
in comma-delimited file

•.sps = SPSS import syntax

•.sav = SPSS file 



Time Filter variablesTime Filter variables

Activity counts  falling within each activity category during each time 
period defined in the settings, for each day of data. 

E.g., D1T1_moderate = 6 epochs of moderate activity occurring during 7am 
& 11pm on day 1



Activity, Bouts, EE variablesActivity, Bouts, EE variables

Energy Expenditure

Bouts

Activity

Serial number, start date, # valid days &  hours, number of epochs in each activity category across all valid days.

Number of bouts, total and average length of bouts, start and end times of each bout.

Total, mean & peak caloric expenditure, caloric expenditure in each activity category. 



MeterPlusMeterPlus

Where to get more informationWhere to get more information
www.meterplussoftware.comwww.meterplussoftware.com

Demonstration at breakout sessionDemonstration at breakout session
Brochures & signBrochures & sign--up sheets for more up sheets for more 
informationinformation



Questions?Questions?



GPS Data CollectionGPS Data Collection

Jill DumbauldJill Dumbauld



Why using GPSWhy using GPS

Replaced travel diaryReplaced travel diary
Save staff time to processSave staff time to process
More accurate than recallMore accurate than recall

Routes takenRoutes taken

CommutingCommuting

Merge with accelerometer dataMerge with accelerometer data



GlobalSatGlobalSat®® DGDG--100 Data logger100 Data logger

Little user interface (disable slide switch)Little user interface (disable slide switch)
Long battery life (about 20 hours)Long battery life (about 20 hours)
Good SensitivityGood Sensitivity
Windows utilityWindows utility
Economical ($65)Economical ($65)

More BulkyMore Bulky
Slower chargeSlower charge



Recruitment StrategiesRecruitment Strategies

Not realNot real--time datatime data
Convenient, can carryConvenient, can carry
Positive feedback from past Positive feedback from past 
participantsparticipants

Use of maps as incentivesUse of maps as incentives



Preparing Units for UsePreparing Units for Use

Stickers and Stickers and 
LabelsLabels

Send Send 
““connectedconnected””



Configuring the UnitsConfiguring the Units

Delete Delete 
previous previous 
datadata

ConfigureConfigure



Downloading DataDownloading Data

DownloadDownload

Save / export to 4 Save / export to 4 
formatsformats GSD

TXT

KML 
(Google 
Earth)

CSV

DoubleDouble--check check 
configurationconfiguration



Troubleshooting the GPS Troubleshooting the GPS -- IssuesIssues

User IssuesUser Issues
Battery ChargeBattery Charge
Power Button Power Button 
Forgetting UnitForgetting Unit
Frequent questions Frequent questions 

Device IssuesDevice Issues
FreezingFreezing

Functional unit in place for 1 hour



Troubleshooting the GPS Troubleshooting the GPS -- StrategiesStrategies

User IssuesUser Issues
Detailed instructionsDetailed instructions
Research Assistant followResearch Assistant follow--upup
Meter / GPS LogMeter / GPS Log

Device IssuesDevice Issues
Rebooting by pulling out Rebooting by pulling out 
batteriesbatteries



QuestionnaireQuestionnaire

What motivates you?What motivates you?
Incentives most commonIncentives most common

Wearing vs. carrying Wearing vs. carrying 
GPSGPS

Most prefer to carryMost prefer to carry

Tips for other Tips for other 
participantsparticipants

Keep with cell phone, Keep with cell phone, 
iPod to help rememberiPod to help remember



Questions?Questions?



BreakBreak--out sessionsout sessions

Station AStation A:  :  ActigraphActigraph Equipment & Tracking, Equipment & Tracking, 
Erin Merz Erin Merz 

Station Station B:  Compliance for Wear Time, B:  Compliance for Wear Time, 
Carrie Franklin Carrie Franklin 

Station C:   Station C:   ActigraphActigraph Data Screening & Data Screening & MeterPlusMeterPlus, , 
Kelli Cain Kelli Cain 

Station D:   GPS Data Collection, Station D:   GPS Data Collection, 
Jill DumbauldJill Dumbauld


